Agouti-related protein (AGRP) is conserved and regulated by metabolic state in the zebrafish, Danio rerio.
Agouti-related protein (AGRP) and proopiomelanocortin (POMC) genes encode secreted hypothalamic factors regulated by metabolic state in mammals and are involved in energy homeostasis. The zebrafish, Danio rerio, is a model system for forward genetics in vertebrates: POMC and AGRP in this organism have not been well characterized. Toward this end, AGRP and POMC were cloned from zebrafish. Zebrafish AGRP cDNA encodes a 127-amino-acid protein 36% and 40% identical to human and mouse AGRP, respectively. Zebrafish POMC cDNA encodes a 222-amino-acid preprohormone. Sequence identity to the mammalian ortholog is about 50%. Zebrafish AGRP and POMC transcripts were detected at 24 h post-fertilization (hpf) by RTPCR, and in situ hybridization demonstrated zebrafish AGRP mRNA exclusively in hypothalamus and POMC mRNA in hypothalamus and pituitary. Fasting did not alter POMC transcript levels, while AGRP transcripts were significantly upregulated. The ratio of AGRP/POMC transcripts in adult brain was increased up to threefold by fasting. These results demonstrate that the melanocortin system is regulated by metabolic state in zebrafish, and this finding thus provides a vertebrate system for the genetic analysis of the role of the melanocortin system in energy homeostasis.